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P r o j e c t  title: 
Aim o f  project: 
E v a l u a t i o n  o f  e x i s t i n g  d i a g n o s t i c  p r o c e d u r e s  f o r  the 
r e c o m m e n d a t i o n  o f  t r a c e  e l e m e n t  fertilizers. 
To c o m p a r e  t h e  a c c u r a c y  a n d  r e l i a b i l i t y  o f  a r a n g e  of 
t i s s u e  a n d  s o i l  t e s t s  b e i n g  v a r o u s l y  p r o m o t e d  f o r  u s e  to 
f a r m e r s  f o r  t h e  d i a g n o s i s  a n d  p r o g n o s i s  o f  z i n c  a n d  copper 
d e f i c i e n c i e s  i n  w h e a t  c r o p s  o n  W e s t e r n  A u s t r a l i a n  farms. 
B r i e f  d e s c r i p t i o n  o f  work: 
W h e a t  c r o p s ,  w i t h  a n d  w i t h o u t  c o p p e r  a n d  z i n c  f e r t i l i z e r  w i l l  b e  g r o w n  with 
d i f f e r e n t  c o m b i n a t i o n s  o f  n i t r o g e n  a n d  p h o s p h o r u s  f e r t i l i z e r  t o  p r o d u c e  plants 
o f  d i f f e r e n t  s i z e s  a n d  p o t e n t i a l  y i e l d .  Y i e l d  o f  w h o l e  t o p s  a n d  w h e a t  grain 
w i l l  b e  m e a s u r e d  t o g e t h e r  w i t h  t h e  c o p p e r  a n d  z i n c  c o n t e n t  o f  t h e s e  wheat 
p l a n t s .  T h i s  d a t a  w i l l  b e  r e l a t e d  t o  v a r i o u s  s o i l  a n d  t i s s u e  t e s t s  determined 
o n  s a m p l e s  c o l l e c t e d  f r o m  t h e  f i e l d  experiments. 
T h e  p r o j e c t  will: 
( i )  R e l a t e  t h e  v a r i o u s  c o p p e r  a n d  z i n c  r e s p o n s e s  o f  w h e a t  t o  t i s s u e  tests, 
t h e  a m o u n t  o f  c o p p e r  a n d  z i n c  m e a s u r e d  i n  t h e  y o u n g e s t  e x p a n d e d  l e a f  and 
i n  t h e  w h o l e  t o p s  o f  i n d i v i d u a l l y  w e i g h e d  p l a n t s ,  w h i c h  i s  t h e  method 
c u r r e n t l y  u s e d  b y  C . S . B . P .  a n d  F a r m e r s  L t d .  t o  r e c o m m e n d  c o p p e r  a n d  zinc 
applications. 
( i i )  R e l a t e  t h e  v a r i o u s  c o p p e r  a n d  z i n c  r e s p o n s e s  o f  c e r e a l s  t o  s e v e r a l  soil 
tests. 
Procedures: 
S a m p l i n g  ( 1 )  G e r m i n a t i o n  Counts 
( 2 )  Y o u n g e s t  l e a f  f r o m  4 t h  l e a f  onward 
( 3 )  W h o l e  t o p s  f r o m  4 t h  l e a f  onward 
( 4 )  P l a n t  Weights 
( 5 )  D r y  m a t t e r  production 
Hoadu  LUL y v d i n  d u d  g r a i n  analyBit3 
( 7 )  Yield 
A n a l y s i s  ( 1 )  C o p p e r ,  z i n c  a n d  n i t r o g e n  i n  w h o l e  t o p s  f o r  e a c h  o f  t h e  5 
s a m p l i n g  times 
( 2 )  C o p p e r  a n d  z i n c  i n  y o u n g  l e a v e s  f o r  e a c h  s a m p l i n g  time 
( 3 )  C o p p e r  a n d  z i n c  i n  grain 
( 4 )  C o m p l e t e  n u t r i e n t  a n a l y s i s  i n  w h o l e  t o p s  f o r  CSBP 
comparisons. 
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NITROGEN RATES ON THE MAIN COPPER PLOTS OF THE LONG TERM COPPER RESIDUAL TRIAL 
AT NEWDEGATE RESEARCH STATION ( 6 6  N 14) 
8 7 N 2 3 / 2 2 4 7  EX 
Aim: To d e t e r m i n e  t h e  e f f e c t s  o f  r a t e s  o f  n i t r o g e n  o n  t h e  copper 
s t a t u s  o f  plants, 
L o c a t i o n :  N e w d e g a t e  R e s e a r c h  Station 
S o i l :  Y e l l o w  g r a v e l l y  s a n d y  loam 
Sown:  J u n e  1 0 ,  1987 
H a r v e s t e d :  D e c e m b e r  1 3 ,  1987 
B a s a l s :  W h e a t  - A r o o n a  a t  50  kg/ha 
Cu R a t e s  i n  1967 
P a t  15  kg/ha 
S a m p l i n g :  G e r m i n a t i o n  counts 
Y o u n g e s t  l e a v e s  (YL) f r o m  4 t h  l e a f  s t a g e  onwards 
W h o l e  t o p s  f r o m  4 t h  l e a f  s t a g e  onwards 
D r y  m a t t e r  p r o d u c t i o n  4 t h  l e a f  s t a g e  onwards 
H e a d s  - g r a i n  weight 
Yield 
Analysis: C o p p e r  a n d  N i t r o g e n  i n  w h o l e  t o p s  f o r  e a c h  s a m p l i n g  time 
C o p p e r  i n  Y . L .  f o r  e a c h  s a m p l i n g  time 
C o p p e r  i n  g r a i n  f r o m  h e a d  sampling 
C o m p l e t e  n u t r i e n t  a n a l y s i s  w h o l e  t o p s  f o r  CSBP c o m p a r i s o n s  versus 
t h e  y o u n g e s t  l e a f  method. 
T a b l e  1 .  G r a i n  y i e l d s  ( k g / h a )  (13/12/87) 
M a i n  plot 
Cu TR (1967) 
U r e a  r a t e s  (kg/ha) 
4 0  80 160 240 
N i l  893  7 5 9  6 4 7  513 
0 . 7 0  1 , 3 8 8  1 , 4 7 3  1 , 5 6 3  1,643 
2 . 7 5  + 0 . 1 2 5  YRLY 1 , 5 1 8  1 , 7 8 6  1 , 9 8 7  2,165 
T a b l e  2 .  D r y  m a t t e r  p r o d u c t i o n  ( k g / h a )  f i r s t  s a m p l i n g  ( 3 / 8 / 8 7 )  (Z.15.5) 
M a i n  p l o t  U r e a  (kg/ha) 
Cu  TRS 4 0  80  160 240 
N i l  1 6 5  1 7 7  1 8 6  190 
0 . 7  1 7 1  1 6 9  1 7 5  177 
2 . 7 5  + 1 / 8  YRLY 1 4 9  1 5 7  1 8 3  189 
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T a b l e  3 .  D r y  m a t t e r  p r o d u c t i o n  ( k g / h a )  ( 2 4 / 8 / 8 7 )  (Z31) 
M a i n  plot 
Cu treatments 
U r e a  rates 
4 0  80 
(kg/ha) 
160 240 
Nil 6 6 8  751 764 802 
0.7 6 8 5  766 770 826 
2 . 7 5  + 1 / 8  YRLY 697  808 853 929 
NB: No c h e m i c a l  d a t a  back 
T a b l e  4 ,  P l a n t  weights ( g / p l a n t )  a t  2 4 / 8 / 8 7  (Z31) 
M a i n  plot U r e a  rates (kg/ha) 
Cu treatments 4 0  80 160 240 
Nil 0 . 7 9  0.90 0.91 0.95 
0.7 0 . 8 1  0.88 0.91 0.96 
2 . 7 5  + 1 / 8  YRLY 0 . 8 5  0.96 1.01 1.10 
T a b l e  5 .  P l a n t  weights ( g / p l a n t )  a t  8 / 9 / 8 7  (Z37) 
M a i n  plot U r e a  rates (kg/ha) 
Cu treatments 4 0  80 160 240 
Nil 1 . 3 0  1.33 1.34 1.43 
0.7 1 . 3 1  1.36 1.66 1.64 
2 . 7 5  + 1 / 8  YRLY 1 . 2 7  1.45 1.78 2.00 
T a b l e  6 .  D r y  m a t t e r  p r o d u c t i o n  ( k g / h a )  o n  8 / 9 / 8 7  (Z37) 
M a i n  p l o t  U r e a  r a t e s  (kg/ha) 
Cu t r e a t m e n t s  4 0  80  160 240 
Nil 1,098 1,115 1,129 1,205 
0.7 1,107 1,152 1,397 1,387 
2 . 7 5  + 1 / 8  YRLY 1,071 1,222 1,504 1,692 
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T a b l e  7 .  D r y  m a t t e r  p r o d u c t i o n  ( k g / h a )  ( 2 1 / 9 / 8 7 )  (Z50) 
M a i n  plot 
Cu treatments 40 
U r e a  r a t e s  (kg/ha) 
80 160 240 
Nil 
0.7 
2 . 7 5  + 1 / 8  YRLY 
2,140 
2,146 
2,457 
2,229 
2,883 
2,638 
2,121 
2,777 
3,004 
2,343 
2,656 
3,247 
NB: No c h e m i c a l  d a t a  back 
T a b l e  8 .  P l a n t  w e i g h t s  (g/plant) a t  2 1 / 9 / 8 7  (Z50) 
M a i n  plot 
Cu treatments 40 
U r e a  r a t e s  (kg/ha) 
80  160 240 
Nil 
0.7 
2 . 7 5  + 1 / 8  YRLY 
2.53 
2.57 
2.90 
2.64 
3.41 
3.12 
2.51 
3.28 
3.55 
2.77 
3.14 
3.84 
T a b l e  9 .  P l a n t  weights (g/plant) a t  5 / 1 0 / 8 7  (264) 
M a i n  plot 
Cu treatments 40 
U r e a  r a t e s  (kg/ha) 
80  160 240 
Nil 
0.7 
2 . 7 5  + 1 / 8  YRLY 
3.54 
3.61 
4.59 
3.56 
4.15 
5.24 
3.81 
4.67 
5.75 
3.33 
5.02 
5.95 
T a b l e  1 0 .  D r y  m a t t e r  production (kg/ha) a t  5 / 1 0 / 8 7  (Z64) 
M a i n  p l o t  U r e a  r a t e s  (kg/ha) 
Cu t r e a t m e n t s  4 0  80  160 240 
Nil 2,995 3,014 3,224 2,814 
0.7 3,054 3,494 3,944 4,247 
2 . 7 5  + 1 / 8  YRLY 3,883 4,428 4,464 5,034 
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